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GPCR2-GPCR1 TMH Δx Δy Δh Δθ Δφ Δη
TMH1 0.4 0.3 -0.7 -3 6 -5
TMH2 -0.1 0 0.7 1 5 7
TMH3 0 0 0.1 1 14 -28
TMH4 -2.1 -1.4 0.3 0 6 -16
TMH5 1.1 -3.6 -0.7 1 26 -6
TMH6 -0.4 -3.7 0.3 -3 -43 -31
TMH7 0 -0.8 -0.2 -4 10 -2
Opsin-Rhodopsin
 
Table S1: Helix orientation differences between Bovine Opsin and Rhodopsin with biggest changes in 
rotation angle η highlighted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
 
 
Table S2: Top 20 bovine Opsin conformations after BiHelix/CombiHelix. Conformation observed in the 
receptor’s crystal structure shown in green cells. 
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Table S3: Top 20 human Beta2 adrenergic receptor conformations after BiHelix/CombiHelix. 
Conformation observed in the receptor’s crystal structure shown in green cells. 
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Table S4: Top 20 turkey Beta1 adrenergic receptor conformations after BiHelix/CombiHelix. 
Conformation observed in the receptor’s crystal structure shown in green cells. 
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Table S5: Top 20 human Adenosine A2A conformations after BiHelix/CombiHelix. Conformation 
observed in the receptor’s crystal structure shown in green cells. 
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Table S6: Top 20 squid Rhodopsin conformations after BiHelix/CombiHelix. Conformation observed in 
the receptor’s crystal structure shown in green cells. 
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Figure S1: Comparison of the BiHelix Mean-Field energies with exact energies for 6 three-helix bundles 
for hβ2-AR. A. H1-H2-H7; B. H2-H3-H4; C. H2-H3-H7; D. H3-H4-H5; E. H3-H5-H6; F. H3-H6-H7.   
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Figure S2: Same comparison as in Figure S1 for hA2AR. 
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Figure S3: Same comparison as in Figures S1 and S2, but focusing on lowest 1000kcal/mol energy range 
for three cases. A. hb2-AR  H3-H5-H6; B. hA2AR H2-H3-H4; C. hA2AR H3-H4-H5. 
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Figure S4: Bovine Rhodopsin. A. Correlation between CombiHelix energies and BiHelix energies of the 
predicted helix bundle conformations, raw data (in red) and smoothed data using ±1 data points (in blue); 
B. Correlation between CombiHelix Rank and BiHelix Rank of the predicted conformations (colors same 
as in panel A); C. Correlation between CombiHelix energies and the corresponding Ca-RMSD of those 
conformations relative to the conformation observed in the  crystal structure (colors same as in panel A); 
D. BiHelix (Blue) and CombiHelix (Red) energies as a function of Conformation Rank. 
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Figure S5: Same as Figure S4 for Bovine Opsin. 
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Figure S6: Same as Figure S4 for human Beta1 adrenergic receptor. 
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Figure S7: Same as Figure S4 for human A2A adenosine receptor. 
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Figure S8: Same as Figure S4 for squid Rhodopsin. 
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Figure S9: Beta2 adrenergic receptor potential energy surfaces for helix pairs TM1-TM2 (A), TM1-TM7 
(B), TM2-TM7 (C), TM2-TM3 (D), TM2-TM4 (E), and TM3-TM4 (F) as a function of helix rotation 
angles for corresponding helices. The energies are in kcal/mol, where the colorbar under each panel 
shows the lowest 100 kcal/mol energy range. 
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Figure S10: Same as Figure S6 for helix pairs TM3-TM5 (A), TM3-TM6 (B), TM3-TM7 (C), TM4-TM5 
(D), TM5-TM6 (E), and TM6-TM7 (F). 
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Figure S11: Same as Figure S9 for Beta1 adrenergic receptor. 
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Figure S12: Same as Figure S10 for Beta1 adrenergic receptor. 
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Figure S13: Same as Figure S9 for adenosine A2A receptor. 
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Figure S14: Same as Figure S10 for adenosine A2A receptor. 
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Figure S15: Same as Figure S9 for squid rhodopsin. 
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Figure S16: Same as Figure S10 for squid rhodopsin. 
